
Introduction

On 12 February 2010 a rare swath of wet, heavy snow fell over a large part of the Deep

South. Forecasting this rare event and eliciting the appropriate public response presented

unique challenges. Despite these challenges, forecasters alerted the public several days

ahead of the event, posting a Winter Storm Watch two days in advance and issuing a Winter

Storm Warning 24 hours prior to the storm.

Despite ample lead time, a major challenge in forecasting a rare event of this magnitude is

getting the public to first believe the threat and then take action to mitigate the impacts.

Along with our standard suite of decision support tools (HWOs, AFDs, Headlines and

graphic casts), internet briefings were used to provide details of the event and to inspire

confidence in the forecast so needed action could be taken to reduce the impacts of this rare

winter storm.
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12 February 2010 North Central Gulf Coast Heavy Snow Event

Convective Symmetric Instability

Forecasted and Observed

Snowfall climate statistics at the time of the event for sites having 30+ years of 

observational record.

Snowfall Climatologies
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Decision Support
Webinar briefings to emergency managers beginning on Feb. 10

Response/Feedback
School closures…Government Offices and Local Business closures or delayed

openings announced Thursday (Feb. 11) greatly reducing snow impacts.

Director, Clarke County EMA:

Director, Washington County EMA:

Director, Mobile County EMA:

850 MB Evolution

Model Projections

Radar and Observations

Two to three days prior to the event, the GFS was consistently the southern  outlier in the track of the 

surface and 850 MB lows. The ECMWF was consistently further to the north. In turn, the ECMWF depicted 

stronger frontogenesis and upper level dynamics, allowing for significant cold air advection and dynamics. 

With the GFS suppressed solution, cold air advection and dynamics were weak.  SREF guidance was also 

affected by the GFS solution on February 10th, showing low probabilities of significant snow. During the 

2009 - 2010 winter season, the ECMWF had exhibited more forecast accuracy in projecting weather systems 

across the Gulf coast region.  As the event drew closer, model guidance clustered around the initial ECMWF 

solution, but continued to have difficulty resolving the complex evolution of the 850 MB low pattern.

Fig a. 2100 UTC 10 Feb (left) 1500 UTC 11 Feb (right)  SREF 12 hour probability (0600-

1800 UTC 12 February) of greater than 1 inch snowfall.  The probabilities are low on the 

10th (20-30%) due to the further south solutions of the GFS and NAM, but increase 

dramatically (80-100%) on the 11th. 
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Fig c. 1200 UTC 11 Feb forecast 

soundings for Mobile, AL 1200 UTC Feb 

12 showing deep isothermal near freezing 

profiles (ECMWF-yellow; GFS-dark 

orange; NAM-aqua).

RUC40 analysis cross section taken perpendicular to the low level thickness gradient and bisecting the axis of 

heavier snowfall observed (figure a). Each four panel RUC40 analysis depicts: 1.) equivalent potential 

temperature and equivalent potential vorticity, 2.) equivalent potential temperature and Peterson frontogenesis, 

3.) dendritic growth zone (shaded) and omega, 4.) relative humidity.  CSI is present as negative EPV exists 

above a stable equivalent potential temperature pattern within an area of strong frontogenesis from 1000-700 

MB. 
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Evolution of composite radar imagery 

and surface observations indicate the 

rain/snow line gradually shifting 

southeast from 1200-1800 UTC.  

Radar reflectivities of  >50 dbz are 

noted near the transition zone. 

Research from Stewart et al. (1990)  

showed that transition zones in deep 

isothermal, near freezing profiles can 

increase aggregation, resulting in 

larger dendrites and faster 

accumulation rates. 

Fig b. 2100 UTC 10 Feb (left) 1500 UTC 11 Feb(right)  SREF 12 hour probability (0600-

1800 UTC 12 February) of greater than 4 inch snowfall.  The SREF on February 10th showed 

very little chance (5% or less) of greater than 4 inches of snow anywhere across the 

southeast. 

Coupled Upper Jet Structure

300 MB

The 300 MB RUC40 analysis at 

1400 UTC 12 February depicts a 

coupled jet structure over the 

southeast United States. A cross 

section between the two jets 

shows the ascending branches of 

the transverse circulations are 

collocated with one another, 

resulting in enhanced upward 

vertical motion (omega shaded

in cross section) as described by 

Uccellini and Kocin 1987. 

Fig d. 1200 UTC 11 Feb GFS 1000-850 

MB critical thickness forecast for 1200 

UTC Feb 12 (1) and 1800 UTC (2). 

Shaded region is values between 1305-

1290 meters, indicative of potential 

isothermal layers.
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Fig e. 1200 UTC 11 Feb GFS 850-700 

MB critical thickness forecast for 1200 

UTC 12 Feb (3) and 1800 UTC 12 Feb 

(4). Shaded region is values between 

1555-1540 meters, indicative of potential 

isothermal layers.
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This event was the greatest one day February snowfall at 10 of 21 observation sites and the 2nd greatest at 10 of 

the sites.  At 14 of the sites it was one of the top 3, one day snowfalls of all time.
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Approximately 36 hours prior to the event,  upper air data showed a cold air mass already entrenched 

over the northern Gulf Coast, with the 0°C 850 MB isotherm just north of the coast. In the upper 

levels, a very strong southern jet stream was present with winds over 150 KT. A potent 500 MB wave 

was organizing over Baja California and ejecting east. 

1200 UTC 11 Feb 

Model Run for 

1200 UTC 12 Feb

Secondary 500 mb vorticity maximum located just south of Louisiana was responsible for the development of the secondary

850 MB low near the Chandeleur Islands at 1200 UTC 12 February.
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